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(54) Moisture-resistant cable splice and sealing structure thereof. 



(57) A protective enclosure for use with one or 
more electric cables (10, 12) comprises first and 
second elongate casings (16, 18) juxtaposed 
along respective end surfaces thereof to define 
a housing with an open interior, at least one 
electrical cable (10, 12) disposed in the housing 
interior in an encapsulant, the encapsulating 
filling the housing interior. At least one end 
closure (20, 22) is disposed in the housing and 
defines a cable passage therethrough, the cable 
being resident in part in the cable passage. 
Seal-effecting structure for providing sealed re- 
lations (16a, 16b, 18a, 18b, 28) between first and 
second casings (24, 26), between the end clos- 
ure and the first and second casings and (46) 
between the end closure and the cable part, is 
inclusive of a cover plate disposed in confront- 
ing relation to the end closure and movable 
relative thereto. 
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FIELD OF THE INVENTION 

This invention relates generally to protectively 
enclosing spliced or terminated electrical cables and 
pertains more particularly to moisture-resistant cable 
connections. 

BACKGROUND OF THE INVENTION 

Telecommunication cables are typically provided 
outdoors either overhead or buried in the ground. 
When splices to these cables must be effected, either 
for repair or further interconnection purposes, the 
spliced area (splice) must be protected against the 
environment. 

A fully protected multiple conductor cable splice 
often has a protective casing which may be opened 
for splice purposes, newly-made connections or re- 
pair of prior connections. Closure of the casing sub- 
jects the cables again to moisture intrusion. Moisture 
which bridges connections or exposed conductors 
gives rise to faults which disrupt or otherwise under- 
mine intended communication channels, requiring 
costly reopening of the spliced connection, trouble- 
shooting and correction thereof. Moisture suscepti- 
bility is heightened where the spliced connection is lo- 
cated underground or in another high moisture envir- 
onment. 

The prior art is replete with varied approaches to 
a solution of the moisture intrusion problem, general- 
ly falling into three categories. 

In a first type of approach, the art has looked to 
the application of an electrically insulative fluid to the 
individual conductors and connections, the fluid be- 
ing of a type which "sets" or generally solidifies with 
the passage of time, i.e., an encapsulant. In the inter- 
val between application and setting of the fluid, mech- 
anical force is applied thereto to induce movement of 
the fluid fully into the interstices between the conduc- 
tors and connections. In this first approach, the 
mechanical force is provided by pressure-wrapping a 
tape member over the fluid, with successive courses 
of the wrapping overlapping prior courses of the 
wrapping and with successive longitudinal wrappings 
often being applied. In a variation of this first type of 
approach, a flexible bag is configured over the cable 
length to be protected with the fluid being introduced 
by pouring it into the bag. The open portion of the bag 
is then folded over the remnant thereof and the tape 
member is applied to the bag. In either instance, a 
non-rigid outer enclosure is applied to the tape wrap 
and sealingly secured to the cable outwardly of the 
splice and, at times, also to the tape wrap. 

While the described practice has been success- 
fully implemented, applicability thereof has limita- 
tions. Thus, it is not useful in installations in which the 
completed splice is likely to be subject to mechanical 
force beyond that tolerable by the non-rigid outer en- 



closure of the splice. 

The second approach involves the steps of the 
first approach through the tape wrapping step. Fol- 
lowing that juncture, however, this approach departs 

5 in providing a rigid enclosure for the splice, typically 
in the form of a pair of mated semi-cylindrical shells 
sealably secured to one another and to end plates ap- 
plied to the cables prior to making the splice. In a va- 
riation of practice in the second approach, the mech- 

10 anical force to displace the fluid into the splice inter- 
stices, while derived in part from the wrapping, is de- 
rived in further part by interiorly pressurizing the rigid 
enclosure after sealing has been effected. 

The second approach, while providing an assem- 

15 blysuitedforthe environments not met by the first ap- 
proach, is evidently as labor intensive in requiring the 
wrapping practice, and further involves the additional 
step of pressurization of the wrapped subassembly. 
In a third approach, the art has looked to the in- 

20 traduction of the encapsulating fluid under pressure 
within a rigid enclosure. This approach omits the 
wrapping step following the splicing. Rigid semi- 
cylindrical housings are applied and are sealingly 
joined to one another as in the second approach. The 

25 enclosure thus formed defines an inlet port to which 
a caulking gun type of device containing the encap- 
sulant fluid is connected. The enclosure further de- 
fines a closed outlet port in which is seated a pop-up 
type pressure indicator. In the course of a user pump- 

30 ing the fluid into the enclosure, by repetitively refilling 
the caulking gun from a bulk container of the encap- 
sulant fluid, a point in time is reached when the pres- 
sure indicator is activated and the assembly is th n 
considered complete. 

35 The third approach is seen as advantageous in its 

provision of both a rigid enclosure and in the introduc- 
tion of the encapsulating fluid under pressure, with 
attendant likelihood of lessening voids, e.g., entrap- 
ped air bubbles possibly receptive of moisture. How- 

40 ever, disadvantage is seen in the use of a closed out- 
let while pumping fluid into the enclosure under pres- 
sure. While air may escape before the outlet is 
closed, some air may remain in the enclosure which 
may mix with the encapsulant fluid to cause air pock- 

45 ets or bubbles in the fluid. Further, the described 
practice is seen as unduly labor-intensive and time- 
consuming in its requirement for repetitive retreat to 
the bulk encapsulant container. Still further, known 
sealing measures and structures in the prior art in re- 
so spect of this third approach are seen as less effica- 
cious than needed for satisfaction of industry de- 
mand. 

SUMMARY OF THE INVENTION 

55 

A primary object of the present invention is the 
provision of improved protection of spliced electrical 
cables over the known techniques. 

2 
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A particular object of the invention is to provide 
improved sealing measures and structures for use in 
protection of spliced electrical cables against mois- 
ture intrusion. 

In the efficient attainment of the foregoing ob- 
jects, the invention provides sealing structure for 
sealing an electrical splice enclosure of the type hav- 
ing first and second elongate casings juxtaposed 
along respective end surfaces thereof to define a 
housing with an open interior with at least one open 
end and at least one cable disposed in the housing in- 
terior. Such structure, in its preferred embodiment, 
comprises an end closure for closing the housing 
open end, the end closure having a base plate with 
at least one cable seal-receiving recess extending in- 
wardly from the periphery of the base plate and a cov- 
er plate mounted on the base plate for confronting 
movement relative thereto, the cover plate defining a 
recess extending inwardly from the periphery of the 
cover plate in registry with the cable seal-receiving 
recess of the base plate. 

A cable seal is preformed to seat in the cable 
seal- receiving recess of the base plate and to have a 
portion extending outwardly of the base plate in con- 
fronting relation to the cover plate. A sealing element 
encircles the base plate and engages the cable seal, 
the sealing element being in turn encircled by the 
housing. 

The invention has various other aspects, fully de- 
tailed below, which meet the foregoing objects of the 
invention. The same will be further understood from 
the following detailed description of the invention and 
from the drawings which depict the invention in its 
several embodiments, wherein like components and 
parts are identified throughoutby the same reference 
numerals. 

DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded view of various components 
of a splice kit for implementing the invention. 

Fig. 2 is an underside plan view of top closure 16 
of Fig. 1. 

Fig. 3 is a sectional view of the top closure as 
would be seen from plane Ill-Ill of Fig. 2. 

Fig. 4 is an enlarged partial view of the upper end 
portion of the top closure of Fig. 3. 

Fig. 5 is a top plan view of bottom closure 18 of 
Fig. 1 shown with longitudinal seamers 28a and 28b 
secured therein. 

Fig. 5(a) shows a portion of Fig. 5 on an enlarged 
scale. 

Fig. 6 is a left side elevation of the subassembly 
of Fig. 5. 

Fig. 7 is a front levation of end plate assembly 
20 of Fig. 1. 

Fig. 8 is a right side elevation of Fig. 7. 

Fig. 9 is an exploded perspective view of end 



plate assembly 20. 

Fig. 10 is a front elevation of cable seal 46 of end 
plate assembly 20. 

Fig. 11 is a top plan view of the cable seal of Fig. 

5 10. 

Fig. 12 is a sectional view of cable seal 46 as 
would be seen from plane XII-XII of Fig. 10. 

Fig. 13 is a front elevation of end plate assembly 
seal 24 of Fig. 1 . 
10 Fig. 14 is a top plan view of seal 24. 

Fig. 15 is a right side elevation of seal 24. 

Fig. 16 is an enlarged partial perspective view 
showing seal 24 nested in bottom closure 18 and in 
receipt of seamer 28b. 
15 Fig. 17 is an elevation of seam clamp 30 of Fig. 

1 as would be seen from the interior thereof as it 
would applied to closures 16 and 18. 

Fig. 18 is a right side elevation of Fig. 17. 

Fig. 1 9 is a partial sectional view of the assembly 
20 of clamp 30 with the top and bottom closures and sea- 
mer 28b. 

Fig. 20 is a perspective view of the splice assem- 
bly of the invention with its pressure relief valves and 
filler pump in place on top closure 16 and with the 
25 pump in place in a bulk container of encapsulant. 

Fig. 20(a) is a perspective view, for purposes of 
explanation, in which the top closure and clamps 48 
are omitted to depict the interior contents of the splice 
assembly of Fig. 20 on its completion. 
30 Fig. 21 is a front elevation of a modified form of 

an end cover plate for strain relief usage. 

Fig. 22 is right side elevation of Fig. 21 with a 
strain relief member assembled with the end cover 
plate thereof. 

35 Fig. 23 is an elevation view from inside the clo- 

sures 16 and 18 looking toward end plate assembly 
20 to show particular details of the cable strain relief. 

DETAILED DESCRIPTION OF PREFERRED 
40 EMBODIMENTS AND PRACTICES 

Referring to Fig. 1, multiconductor cables 10 and 
12 have respective insulative jackets 10a and 12a 
from which extend insulated conductors 10b and 12b 

45 to be spliced together. Connection of conductors 10b 
and 12b, although not shown, may be achieved by 
conventional techniques to form cable splices, taps or 
repairs, the term splice as used herein encompassing 
the joining of conductors in the same or different 

so cables. Various components of the kit 14 of parts for 
use in protectively enclosing the electrical cables to 
be spliced together are shown in exploded manner. 

First and second elongate casings, i.e., top clo- 
sure 16 and bottom closure 18, are comprised of rigid 

55 plastic material. Each casing defines a hollow interior 
with open sides and ends. The ends are closable by 
end plate assemblies 20 and 22 and end plate assem- 
bly seals 24 and 26. 
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Closures 16 and 18 have pairs of matable longi- 
tudinally extending end surfaces, 16a, 16b and 18a, 
1 8b as seen in Fig. 1 . Longitudinal seamers 28 of gen- 
erally circular cross-section are disposed between 
the end surfaces. Casing longitudinal grooves G16a, 
G16b and G18a, G18b and projections P16a, P16b 
and P18a, P18b cooperate with seam clamps 30 in 
the course of assembly, as is discussed in detail be- 
low, to sealably close the top and bottom closures. 

Top closure 16 is provided with suitable openings 
32 and 34 (Fig. 2) for respective receipt of two pres- 
sure-relief valves 36 and a fitting 38 for a pump 40 
(Fig. 20), for purposes below discussed. Pump 40 (as 
seen in Fig . 20) also has an intake hose 42 for dispos- 
ition directly in a bulk vessel 44 containing fluid en- 
capsulant, i.e., as purchased from a supplier. The en- 
capsulant is a two-part compound, comprising polyur- 
ethane, but other suitable encapsulants may be used. 
Each valve 36 has an inlet fitting for securement in a 
respective opening 32 of closure 16 and an outlet port 
36a adapted for issuance of encapsul ant from the as- 
sembled splice. Housings for the valves 36 and fitting 
38 may be directly molded into the top closure 16, 
with valves 36 being oriented at an angle to allow fluid 
escaping therefrom to drip onto the top closure upper 
surface. 

At least one of the end plate assemblies 20 and 
22 defines a cable passage therethrough, e.g., where 
a spliced or tapped cable may be brought out through 
the same end plate assembly 20 or 22. In the illustrat- 
ed embodiment, both of the end plate assemblies 
have such passages, for the splicing of conductors 
10b and 12b. Cable seals, e.g. seal 46 of Fig. 9, are 
disposed in the end plate assemblies. 

By way of brief summary introduction to reaching 
the splice of the invention and kit 14, the method at 
hand involves the steps of outset preparation of the 
conductors to be spliced, i.e., connecting conductors 
and applying end plate assemblies 20 and 22 thereto, 
and the actual splicing, i.e., connecting the conduc- 
tors with the use of conventional connectors, such as 
by crimping or other suitable hardware (not shown). 

End plate assembly seals 24 and 26 are applied 
to end plate assemblies 20 and 22 to encircle them 
and the top and bottom closures 16, 18 are juxta- 
posed with the end plate assembly seals and the 
longitudinal seamer 28 and closed thereon. Seam 
clamps 30 are applied as are clamps 48, in manner 
fully detailed below, to reach the splice stage as 
shown in Fig 20. 

At this juncture, with valves 36 in place, a funnel 
(not shown) is inserted in opening 34 of top closure 
1 6 before the pump fitting 38 is attached. Encapsu- 
lant is poured therein directly from container 44 to a 
level substantially filling the assembly. Then, the fun- 
nel is removed and fitting 38 of pump 40 is secured 
into opening 34 and pump inlet hose 42 is disposed 
in container 44, whereupon encapsulant fluid is 



pumped directly from container 44 into the assembly. 
Pump 40 may be a commercially-available product, 
such as a hand operated, self-priming pump. 

At this stage, it should be pointed out that valves 
5 36 are conventional pressure relief valves that may 
be preset by the manufacturer to open to provide 
pressure relief at a predetermined pressure. It has 
been determined that for the present technique, a 
pressure of approximately 1 5 psig is sufficient to pro- 
10 vide the desired sealing effect. However, the operat- 
ing pressure range has been found to be between 12 
and 18 psig, although other pressure ranges for dif- 
ferent applications may also be considered. Accord- 
ingly, the pressure relief valves for use in the instant 
15 method are preset at a pressure of about 1 5 psig. Two 
valves 36 are used, as illustrated in Fig. 20, at both 
ends of the top closure 16. It is desirable to orient the 
relief valve at a location higher than the fitting 38 
through which the encapsulant fluid is pumped into 
20 the enclosure. The use of one valve 36 at each end 
of the enclosure thus allows the fluid pumping to pro- 
ceed with at least one of such valves 36 being higher 
than the fitting 38 despite enclosure orientation. 
Fitting 38, which is connected to the pump hose 
25 42, is a conventional check valve that allows fluid en- 
try but as the pressure increases internally, the valve 
closes, thereby preventing backflow of fluid or air out 
through the valve. 

In the course of the pumping of the encapsulant 
30 fluid into the enclosure under pressure, any trapped 
air, as well as the entering encapsulant, are com- 
pressed within the enclosure under pressure. When 
the pressure within the enclosure reaches 15 psig, 
one or both of the pressure relief valves open, there- 
35 by allowing air to initially escape. At this point, the flu- 
id encapsulant from container 44 is continued to be in- 
troduced under pressure by pumping. Following th 
release of air through the valves 36, encapsulant 
sporadically escapes from one or both valves 36 until 
40 a steady stream of encapsulant flows from the valves. 
At this point, i.e. at 15 psig, the encapsulant is con- 
sidered sufficiently pressurized to be forced around 
the cables, into the interstices between the cabl s, 
and around any connections in the splice. This thus 
45 creates a barrier against water migration throughout 
the interstices along the cable conductors. Once the 
steady flow of encapsulant is achieved, the splice en- 
closure is considered fully encapsulated and no air is 
present. Pumping of the encapsulant is then stopped, 
50 and the tube 42 is either severed or disconnected 
from the fitting 38. When the pumping is terminated, 
the flow of encapsulant from the valves 36 will like- 
wise cease. Since the valves 36, as well as the f itting 
38 are closed, the pressure will be maintained at ap- 
55 proximately 1 5 psig over at least a period of time, e.g. 
two hours, which would allow the fluid encapsulant 
sufficient time to properly cure or set in order to es- 
tablish the moisture barrier. 
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The described embodiment is thus to be seen as 
involving the third approach, above discussed, and 
enjoys the advantages thereof, i.e., deriving mechan- 
ical force for directing the encapsulant into the splice 
interstices and having sufficient housing rigidity for 
widespread application. Various structural distinc- 
tions, however, apply particularly in respect of im- 
proved sealing structures and practices as will be 
seen from the following more detailed discussion 
thereof. 

Turning to Figs. 2-4, top closure 16 has semi- 
cylindrical shape with a hollow interior with which 
openings 32 and 34 communicate. Longitudinal 
grooves G16a and G16b and projections P16a and 
P16b are seen in Fig. 3. In the enlarged partial view 
of Fig. 4, groove G16a, typical of all four grooves, has 
angled sidewalls G16a-1 and G16a-2. Seamer-re- 
ceiving recesses 52 and 54 are of generally rectangu- 
lar configuration and open into end surfaces 16a and 
16b, respectively. Pockets 56 and 58 are provided for 
the receipt of upper halves of end plate assemblies 20 
and 22 of Fig. 1 and, more particularly, for engaging 
end plate assembly seals 24 and 26 encirclingly ap- 
plied to assemblies 20 and 22. The pockets have end 
portions 56a, 56b and 58a, 58b which communicate 
with recesses 52 and 54, for purposes below dis- 
cussed. 

Referring to Figs. 5 and 6, bottom closure 18 has 
longitudinal grooves G18a and G18b and projections 
P18a and P18b, the grooves having the same angled 
sidewall configuration as above discussed and 
shown in Fig. 4. Seamer-receiving recesses 60 and 
62, similar to recesses 52 and 54, are of general rec- 
tangular configuration and open into end surfaces 
18a and 18b. Seamers 28a and 28b are shown in 
place, being secured in the seamer-receiving recess- 
es 60 and 62 (hidden thereby and hence not seen) by 
a suitable adhesive. Pockets 64 and 66 are provided 
for the receipt of lower halves of end plate assemblies 
20 and 22 and end plate seals 24 and 26 encirclingly 
applied thereto. The pockets have end portions 64a, 
64b, and 66a, 66b which communicate with recesses 
60 and 62, also for purposes below discussed. Refer- 
ring to Fig. 5(a), it will be seen that the seamers are 
of length to extend outwardly of their recesses to end 
extents which may, as is shown for seamer 28a and 
portion 28a-1 f be situated in pocket end portion 64a. 

Figs. 7 through 9 show end plate assembly 20 to 
include a base plate 68 having a circular outer surface 
68a, a front wall 68b and a rear wall 68c. Threaded 
bolts 70, 72, 74 and 76 are secured through the base 
plate and project outwardly from both front wall 68b 
and rear wall 68c, the base plate preferably being 
formed by molding plastic material in situ about the 
bolts. The base plate defines cable seal-receiving re- 
cesses 78, 80, 82 and 84 of generally U-shaped con- 
figuration. A cover plate 86, having recesses 88, 90, 
92 and 94 also of generally U-shaped configuration 



for registry with base plate recesses 78-84, is applied 
to the base plate bolts. Nuts, as indicated typically at 
96, are threaded onto the bolts. Nuts 96' are provided 
for the bolt portions projecting from the rear walls 

5 68c, for purposes as will be described. Recesses 88- 
94 are of lesser size than recesses 78-84 (shown in 
phantom in Fig. 7), such that expanses of cover plate 
86 engage seals 46 resident in recesses 78-84, for 
purposes below noted. 

10 As is seen in the perspective view of Fig. 9, each 

of recesses 78-82 includes a partial internal wall 78a 
and top ledges 78b and 78c, as noted for recess 78. 
Seal seating surface 78d extends below and forward- 
ly of internal wall 78a and is continuous with ledges 

15 78b and 78c and of like depth, i.e., less than the thick- 
ness of base plate 68. 

Cable seals 46 are each comprised of a resilient 
material, e.g., thermoplastic rubber, or other suitable 
elastomeric material, and are configured as is indicat- 

20 ed in Figs. 9 through 12. The seal top surface is cen- 
trally arcuate as at 46a and downwardly inclined por- 
tions extend from portion 46a as at 46b and 46c, de- 
fining outward ears 46d and 46e. The depending or 
main body portion 46f of the seal is configured com- 

25 patibly with the recesses of base plate 68 and defines 
a central portion which may be removed or pre-for- 
med to define opening 46g for passage of a cable 
therethrough. The seal 46 is preferably formed to 
have surfaces arranged at angles 46h defining peaks 

30 46i at the top and bottom thereof. Also, the sides of 
the seal may be formed at angles 46j defining rela- 
tively pointed edges 46k. The peaks 46i and edges 
46k serve as high concentration points for enhanced 
sealing. The body portion 46f of the seal 46 isfurth r 

35 preferably formed to have a slit 46m extending 
through the wall and communicating with the opening 
46g to receive a cable transversely therethrough for 
residence in the opening 46g. Alternatively, the body 
portions may be provided with an indicia in the form 

40 of a mark or groove, for example, for subsequently in- 
dicating the location of the slit 46m to be formed. 

Seals 46 are so preformed or configured that on 
residence thereof in the base plate recesses, the seal 
main body portion engages seating surface 78d and 

45 internal wall 78a and ears 46d and 46e nest on ledges 
78b and 78c, but portions of the seals extend radially 
outwardly of outer surface 68a and axially forwardly 
of front wall 68b of base plate 68. 

Turning now to Figs. 13-15, end plate assembly 

so seal 24 is an elongate member of flexible material, 
such as rubber, or other suitable elastomeric materi- 
al, having oppositely tapered ends 24a and 24b which 
are adapted to mutually nest on application of the seal 
to end plate assembly 20 of Fig. 1 . On its outward sur- 

55 face 24c, seal 24 includes protruding sleeves 24d and 
24e, having respective channels 24d-1 and 24e-1 
opening thereinto. At its opposed ends, seal 24 has a 
locking member 24f and a receptor 24g in the form of 
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an opening for the locking member, the interfiling of 
the locking member in the receptor providing secure- 
ment of seal 24 about the periphery of end plate as- 
sembly 20. Sealing ribs 24h and 24i extend longitudin- 
ally along the surface 24c of seal 24. 5 

The perspective partial view of Fig. 16 depicts 
the disposition of seal 24 within bottom closure 18. As 
is seen therein, protruding sleeve 24d is situated in 
pocket end portion 64b of closure 18 and sea! 24 is 
otherwise disposed in pocket 64, with the end extent 10 
of longitudinal seamer 28b adhesively secured in pro- 
truding sleeve 24d. In a preferred arrangement, the 
assembly seals 24 and 26, together with both longi- 
tudinal seamers 28a and 28b, are formed integrally as 
a one-piece, molded member adhesively attached to 15 
the lower closure 18 in a pre-assembly. 

Turning to Figs. 17 and 18, longitudinal seam 
clamp 30 is a rigid member, preferably constituted of 
metal, and defines a channel 30a formed by inclined 
legs 30b and 30c projecting from a central interior flat 20 
section 30d. Legs 30b and 30c are configured com- 
patibly with projections, P16a, P16b and P18a P18b, 
above discussed, for nesting of the projections in the 
channel 30a. End wings 30e and 30f are likewise con- 
figured compatibly with grooves G16a, G16b and 25 
G18a, G18b, also above discussed, for residence 
therein. 

Fig. 19 is illustrative of a partial section (material 
sectioning being omitted) of a splice enclosure in ac- 
cordance with the invention. Top closure 16 and bot- 30 
torn closure 18 have their matable end surfaces 16a 
and 18b in juxtaposition. Longitudinal seamer-receiv- 
ing recess 52 of top closure 1 6 and the counterpart 
seamer-receiving recess 62 of bottom closure 18 will 
bear on seamer 28b, which will also be seen to be pre- 35 
ferably a solid rubber cylinder. Legs 30b and 30c of 
seam clamp 30 are resident respectively in grooves 
G16a and G18b and bear upon its angled sidewalls 
that, together with inclined legs 30b and 30c, 
squeeze the top closure 16 and the bottom closure 18 40 
tightly on seamer 28b. 

Thus, the method of the present invention in- 
volves the following steps. Cable seals 46 are select- 
ed such that openings 46g are compatibly sized with 
the diameter of cables 10 and 12. Seals 46 may be 45 
formed without existing cable passages, but with di- 
verse diameter circular indications on a full central 
panel thereof. The seal central panel is then cut as 
desired to define the desired cable passage of size to 
receive the cable in frictional fit. Cables 10 and 12 are so 
now inserted into the cable seal openings 46g. To 
compensate for any unevenness of the slit 46m in the 
seal body portion, a small section of butyl-type tape 
may be placed in the slit 46m after the cable is insert- 
ed. Asealant 47 (see Fig. 1 ) in the form of pliable tape, 55 
such as a butyl-type tape is applied around cable jack- 
ets 10a and 12a. This sealant 47 provides compensa- 
tion for imperfect cable jacket surfaces, which may be 



out of round or have some minor surface imperfec- 
tions. The seals 46 are drawn up against respective 
sealants 47. The seals are inserted into end plate as- 
semblies 20 and 22, which have cable seals without 
cable passages inserted into all cable receiving re- 
cesses not passing cables therethrough. The com- 
bination of the friction fit of opening 46g on the cable, 
together with the sealant thereagainst, effectively 
seals each cable to a seal 46. 

Subsequent to the end plate assemblies 20 and 
22, being joined to the cables, a bond bar 49 (Fig. 1) 
is secured to the end plate assemblies 20 and 22. The 
bond bar 49 is formed of conductive material, prefer- 
ably metal, and is formed to have a predetermined 
length. The longitudinal end portions of the bond bar 
49 end are formed to have an opening for receipt of 
any one of the bolts 70, 72, 74 or 76, projecting from 
the rear wall 68c of each end plate. A threaded nut 
96' secures the end portion of each bond bar 49 to a 
respective end plate assembly 20 and 22 as depicted 
in Fig. 1 . Thus, a set axial dimension is established by 
the predetermined length of the bond bar 49 between 
the end plates 20 and 22 for proper location in the top 
and bottom closures 16 and 18. Further, the bond bar 
49 establishes a through-ground connection within 
the splice which may be connected externally by any 
one of the bolts 70-76 to which the bar 49 is connect- 
ed, inasmuch as the bolts 70-76 extend outwardly of 
the end plate assemblies 20 and 22. Further, the 
bond bar 49 may be connected within the splice en- 
closure to cable shielding by suitable hardware. 

Seals 24 and 26 have been preferably disposed 
in pre-assembly in the pockets 64 and 66 in the lower 
closure 18, with the seamers 28a and 28b being lo- 
cated in the longitudinal recesses 60 and 62. The end 
plate assemblies 20 and 22 thus reached are nest d 
on the seals 24 and 26 in pockets 64 and 66. The 
seals 24 and 26 are then locked on the end plate as- 
semblies 20 and 22 by inserting locking members 24f 
in receptors 24g. 

Top closure 1 6 is now mated with bottom closure 
1 8 nesting the upper recesses 52 and 54 on seamers 
28a and 28b supported by bottom closure 18. Seam 
clamps 30 are now applied to the assembly as above 
discussed and shown in Fig. 19. Pockets 56 and 58 
receive the upper halves of end plate assemblies 20 
and 22 with the locked seals 24 and 26 circumferen- 
tially thereon. 

Clamps 48 (Fig. 20) which are preferably metal 
band clamps with a locking screw are now applied 
about the joined top and bottom closures and tight- 
ened. In the course of tightening of the clamps, vari- 
ous seals are enhanced. Top and bottom closures 16 
and 18 are forced into tight, moisture-resistant en- 
gagement with longitudinal seamers 28a and 28b. 
The walls of pockets 56 and 64 and of pockets 58 and 
66 bear down respectively on the seals 24 and 26 on 
the end plate assemblies 20 and 22 providing tight, 
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moisture-resistant circumferential engagement be- 
tween such walls and seals 24 and 26 and between 
seals 24 and 26 and the circumference of the end 
plate assemblies 20 and 22. Further, the ears 46d 
and 46e of cable seals 46 are forced radially inwardly, 
with resulting tight, moisture-resistant engagement 
with the end plate ledgers 78b and 78c. 

As will be recalled, cable seals 46 are configured 
to extend axially outwardly of the front wall 68b of 
base plate 68 and recesses 88-94 are so dimen- 
sioned that cover plate 86 has expanses confronting 
the cable seals. A further step in the assembly is to 
now tighten nuts 96 onto bolts 70-76 of each of end 
plate assemblies 20 and 22. This results in a forcing 
of cover plates 86 toward base plates 68 commonly 
compressing the cable seals 46 such that the bodies 
46f of the seals are forced against the internal walls 
78a. Thus, sealing is effected between the cable 
seals 46 and the internal wall 78a and also between 
the cable seals 46 and the cover plate 86 along the 
periphery of the front wall 68b adjacent the U-shaped 
surface 78d. Sealing of the cables to the seals, as de- 
scribed hereinabove, is effected by the frictional force 
of the cable opening 46g and the sealant 47 pressed 
thereagainst. Although some sealing may occur be- 
tween the seal body portion 46f and the seating sur- 
face 78d under the influence of the clamps 48, this is 
considered insufficient for this application, the effec- 
tive seal of the seal body portions to the base plate 
68 occurring under the influence of the axial move- 
ment of the cover plate 86 thereagainst. 

The described protective closure is readied for 
the outset funnel introduction of encapsulant and sub- 
sequent pressurized introduction of encapsulant 
through fitting 18 by pump 40, as in Fig. 20. 

In Fig. 20(a), a perspective view is seen of the fi- 
nalized splice assembly of the invention with compo- 
nents other than bottom closure 18 removed for pur- 
poses of illustration of the set, pressurized encapsu- 
lant E having shape conformity with the interior of clo- 
sure 16, i.e., fully semi-cylindrical with cables 10 and 
1 2 embedded therein and protected against moisture 
intrusion. 

Turning to Figs. 21 - 23, a further version of base 
plate 68 is indicated as 68'. Cable support 98 extends 
outwardly of base plate 68' and is preferably formed 
integral with the base plate, i.e., is molded therewith. 
Support 98 has four cable rests, one being shown at 
98a, each in the form of a semicylindrical depression 
in support 98 and in registry with recesses 100, 102, 
104 and 106. 

A strain-relief member 108 comprises four arc- 
uate portions 108a-d which nest respectively in the 
cable rests 98a of support 98. Each arcuate member 
108a-d is suitably secur d to the support 98, for ex- 
ample, by a tab 1 08e-h which, for example, may be at- 
tached to the support 98 by screws or rivets. The arc- 
uate portions have teeth 108i struck outwardly there- 



of to penetrate the insulation of cable jackets passing 
through base plate 68' under the influence of a clamp 
110 as shown in Fig. 23 applied circumscribingly to 
support 98 with one or more cables in place. 

5 Advantage attending the use of the structure of 

Figs. 21-23 is principally in displacing the location at 
which cables will bend under abuse distal from the lo- 
cation at which the cables exit the cable seals. Sec- 
ondary benefit is the resistance to longitudinal move- 

10 ment of the cables relative to the cable seals, i.e., 
longitudinal strain-relief. 

While the support 98 may be located outwardly of 
the splice enclosure, the preferred arrangement of 
the invention contemplates the provision of such sup- 

15 port extending from the base plates 68' inwardly into 
the splice enclosure, and thus also encapsulated, to 
provide for enhanced longitudinal strain relief within 
the splice assembly. 

Various modifications to the particularly illustrat- 

20 ed splice and sealing structure of the invention may 
evidently be introduced without departing from the in- 
vention. By way of example, it will be appreciated that 
the sealing structure has utility also in the second 
above-noted approach to splice protection. Thus, it is 

25 to be understood that the specifically disclosed and 
depicted embodiments are intended in an illustrative 
and not in a limiting sense. The true scope of the in- 
vention is set forth in the following claims. 

30 

Claims 

1. A cable splice, comprising: 

A. first and second elongate casings juxta- 
35 posed along respective end surfaces thereof 

to define a housing with an open interior; 

B. at least one electrical cable disposed in the 
housing interior in a pressurized encapsulant, 
the encapsulant filling the housing interior; 

40 C. atfeastoneend closure means disposed in 

said housing and defining a cable passage 
therethrough, a portion of said cable being 
sealably resident in said cable passage; and 
D. seal-effecting means for providing sealed 

45 relations between said first and second cas- 

ings, between said end closure means and 
said first and second casings and between 
said end plate means and said cable portion, 
said seal-effecting means being inclusive of 

so movable means for selective longitudinal 

movement in confronting relation to said end 
closure means. 

2. A cable splice as claimed in claim 1 , wherein said 
55 seal-effecting means includes first and second 

elongate sealing members, said casing including 
longitudinally extending end surfaces each hav- 
ing a recess therein, pairs of juxtaposed such re- 
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cesses being complementarity configured for re- 
spective receipt of said first and second elongate 
sealing members. 

3. A cable splice as claimed in claim 1 or claim 2 5 
wherein said end closure means comprises a 
base plate having at least one cable seal- 
receiving recess extending inwardly from the per- 
iphery of said base plate, said movable means 
comprising a cover plate mounted on said base 10 
plate for movement relative thereto, said cover 
plate defining a recess extending inwardly from 

the periphery of said cover plate in registry with 
said cable seal-receiving recess of said base 
plate. 15 

4. A cable splice as claimed in claim 3, wherein said 
seal-effecting means includes at least one cable 
seal configured compatibly with said cable seal- 
receiving recess of said base plate and resident 20 
therein, said cable seal defining said cable pas- 
sage. 



plate and wherein said movable means compris- 
es a cover plate mounted on said base plate for 
movement relative thereto, said cover plate de- 
fining a recess extending inwardly from the per- 
iphery of said cover plate in registry with said 
cable seal-receiving recess of said base plate, 
said cable-engaging means being supported by 
said cover plate. 

11. A cable splice as claimed in claim 10, wherein 
said cable-engaging means is in part integral with 
said cover plate. 

12. A cable splice as claimed in any one of claims 1 
to 11, further including: 

G. at least one pressure-relief valve hav- 
ing an inlet fitting secured in said housing open- 
ing and an outlet port adapted for issuance there- 
from of encapsulant applied into said housing 
open interior. 



5. A cable splice as claimed in claim 4, wherein said 
recess of said cover plate is of lesser dimension 25 
than said cable seal-receiving recess of said 
base plate, whereby said cover plate has ex- 
panse in confronting relation with said cable seal. 

6. A cable splice as claimed in claim 5 wherein said 30 
seal-effecting means includes seal-implementing 
means for maintaining said cover plate expanse 

in force-applying relation with said cable seal. 



7. A cable splice as claimed in claim 2 wherein said 35 
seal-effecting means further includes a sealing 
element encircling said end closure means, said 
casings defining interior pockets of said sealing 
element having sleeve means, end extents of 
said first and second elongate sealing members 40 
being resident in said sleeve means. 



8. A cable splice as claimed in any one of claims 1 
to 7 further including: 

E. cable-engaging means adapted to dis- 45 
place the location of bendability of said cable to 

a location distal from said cable passage. 

9. A cable splice as claimed in claim 8, further in- 
cluding: 50 

F. strain-relief means adapted to resist 
longitudinally imposed strain applied to said 
cable. 

10. A cable splice as claimed in claim 9, wherein said 55 
end closure means comprises a base plate hav- 
ing at least one cable seal-receiving recess ex- 
tending inwardly from the periphery of said base 



8 



EP 0 538 008 A2 




9 



EP 0 538 008 A2 




BNSDOCID: <EP 0538008A2_I_> 



EP 0 538 008 A2 




11 



EP 0 538 008 A2 




( 



EP 0 538 008 A2 




13 



EP 0 538 008 A2 



46b 



46a 46c 



46 



FIG.11 




FIG.12 



14 



EP 0 538 008 A2 




15 



EP 0 538 008 A2 




EP 0 538 008 A2 



O 
CO 



O co o 

CO » CO 



"D 

O 

ro 




EP 0 538 008 A2 




EP 0 538 008 A2 




.V 



